The barnyard millet is the fastest growing of all millet produces a crop in six weeks. The bran also known as miller's bran is the hard outer layer of cereal grain. Bread is an important staple food in both developed and developing countries. Response Surface Methodology (RSM) was used to investigate the effects of Refined Wheat Flour (RWF) and Barnyard Millet Bran (BMB) on the bread. In this study, RSM was employed to optimize the ingredient formulation and processing parameters of BMB incorporated bread such as nutrient and sensory score responses. A rotatable central-composite design consisting of RWF and BMB, with 13 formulations for the nutrient and sensory score of the BMB incorporated bread. The result of the optimized acceptability of the BMB incorporated bread containing RWF 87.95g, BMB 7.06g, carbohydrate 93.36g, protein 9.75g, fat 7g, fiber 2.25 and overall acceptability of 6. Hence it is concluded that RSM was used successfully to optimize the level of RWF and BMB for the development of bread.
INTRODUCTION
Millets are small seeded annual coarse cereals grown around the world [1, 2] . Millets have been food commodities since ancient times due to the important nutritional quality; there is a need to revive their usage in daily diet. Millets can substitute as a major cereal for better health benefits [3] . Millets and legumes form staple food for the population of low income groups in the worldwide [4, 5] . Barnyard is the fastest growing millet grown in India, Japan and China when the paddy fails and used as a substitute for rice. The length of the grain is 2-3 mm and 1-2 mm wide [6] . It is also called as Japanese barnyard millet [7] . In developing countries, millets are consumed by people from the low economic status [8] . The barnyard millet average yield is around 18-20 q/ha [9] . The barnyard millet is a nature's gift for the modern mankind who is engaged in sedentary activities [10] . Millet bran is a byproduct of millet based food manufacturing [11] .
Bread is an important staple food for several countries. Wheat flour is one of the most popular than other cereal grains for bread making [12] . The bread is a fast and convenient food based on wheat products of baked foods and is consumed worldwide [13] . The bread is an ideal product that can serve as a functional food daily used by a large population throughout the world [14] . Bread products are worldwide accepted because of the low cost, easily prepared, versatility, sensory attributes and nutritional properties [15] .
RSM is a statistical technique that has been successfully used in the development and optimization of cereal products [16] . RSM consists of a group of mathematical and statistical procedures that can be used to study the relationships between one or more dependent variables and independent variables [17] . The relative contribution of predictor variables to product characteristics is evaluated and allows the optimum ingredient levels [18] . A Rotational Central Composite Design (RCCD) can be used when a comparatively accurate prediction of all response variable averages related to quantities measured during experimentation. Using Design Expert software RSM can be performed for the optimization. Along with optimization RSM was also used to find the effect of correlation between the inputs on the response. Here more than one response can be studied [19] . Gan et al., [20] believe that in order to achieve
Experimental design and statistical analysis
Response surface methodology (RSM) was used to study the simultaneous effects of RWF and BMB addition on bread. In designing this experiment by response surface methodology (RSM), a central composite design was employed. Central composite design (CCD) was used to study the interaction of process variables by applying RSM [29] . The design matrix of CCD and also experimental results for the responses such as nutrient and sensory parameters of bread are shown in Table 1 . 
III. RESULTS AND DISCUSSION

Experimental design results and response surface analysis
Results of the experimental design to carbohydrate, protein, fat, fiber, appearance, colour, flavour, taste, texture and overall acceptability of the bread with different concentration RWF and BMB are shown in Table 2 . Table 3 shows the regression coefficients for the independent variables (RWF and BMB), interactions upon response variables. Vatsala et al., [31] suggested that appearance, colour, flavour, taste, texture and overall acceptability are the main criteria to assess product quality. The nutrient and sensory analysis helps defining the product characteristics which are important with respect to acceptability. All the independent variables have positive effect of RWF whereas the BMB shows positive effect for nutrient content and negative effect in the sensory properties. The quadratic terms of RWF in carbohydrate, protein, fiber, colour and BMB in carbohydrate shows negative effect on the responses. The interactive terms of colour, flavour, taste and overall acceptability shows negative effect in RWF and BMB respectively. The sensory parameters such as appearance, flavour, taste and overall acceptability shows that the lack of fit is not significant. Process optimization through the desirability function In Table 5 , conditions of the optimization process to minimum carbohydrate, fat, maximize protein, fiber, appearance, colour, flavour, taste, texture and overall acceptability in the bread are displayed. The selection of bread quality attributes (responses) in the optimization process and their relative importance was based on the literature data and consumer preference [32] . 
Regression coefficients for independent variables of the BMB incorporated bread
